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Claim Amendments 
1 . (currently amended) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the catheter 
comprising: 

a. an elongated tubidar catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ v^hsri in use, the distal end having a light treatment 
zone through which light can be transmitted; 

b. a light guide in the catheter shaft for transmitting light from a light 
source at the proximal end of the catheter shaft to the light treatment 
zone; 

c* an occlusion balloon positioned on the distal end of the catheter shaft 
adjacent to the light treatment zone; 

d. an inflation lumen in the catheter shaft and in fluid coromunication with 
the occlusion balloon for delivering fluid from an inflation fluid source 
at the proximal end of the catheter shaft to the occlusion balloon; 

e. an infusion lumen in the catheter shaft for delivering infusion fluid from 
an infusion fluid source at the proximal end of the catheter shaft to the 
light treatment zone; and 



2415365.1 



PA(£6l24'R(»n)AT8l9/20062:46:17PM [Eastern DayfightTim^^ 



08/09/06 VED 13:48 FAl 314 259 2020 BRYAN CAVE 



12)007 



f. a plurality of infusion ports formed on the light treatment zone and in 
fluid conununication with the infusion lumen for delivering infusion 
fluid to the hollow body orga n^^wfaerein the plurality of infusion ports 
are radially distributed about the circumference of the catheter shaft at 
the light t reatment zone and lon^b idinallv distributed along the length 
of the light treatment zone . 

2. (cancelled) 

3. (currently amended) The catheter of claim wherein the plurality of infiision 
ports comprises two infusion ports positioned around the ciicumf^ence of the 
cafh^er shaft at about ISO degrees of radial separation, such that the pressure of 
infusion fluid passing through the ports is generally equalized. 

4. (currently amended) The catheter of claim 21^ wherein the plurality of infusion 
ports are positioned around the circumference of the catheter shaft at intervals of 
about 120 degrees or less of substantially uniform radial separation, such that the 
pressure of infusion fluid passing through the ports is generally equalized. 

5. (cancelled) 

6. (previously presented) The catheter of claim 1 , wherein the optical guide is an 
optical fiber, the catheter further comprising a fiber lumen in the catheter shaft in 
^\iiich the optical fiber can be inserted and advanced to the light treatment zone. 
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7. (previously presented) The catheter of claim 1, wherein the optical guide is an 
optical fiber having a distal end terminating in a difiuser within the light treatment 
zone. 

8. (previously presented) The catheter of claim 7, wherein the optical fiber is 
inserted within the inflation lumen. 

9. (previously presented) The catheter of claim 7, fiirther comprising a second 
optical fiber in the catheter shaft for detecting light emitted by the first optical 
fiber and transmitting the detected light to the proximal end of the catheter shaft, 
the secotul optical fiber having a distal end terminating in a difiuser-tipped fiber 
for light collection within the light treatment zone. 

10. (cancelled) 

1 1 . (previously presented) The catheter of claim 1, wherein the catheter shaft is 
translucent at the light treatment zone. 

12. (previously presented) The catheter of claim 1 , wrherein the catiieter shaft 
contains a scattering media at the light treatment zone. 

13. (previously presented) The catheter of claim 1, further comprising a guidewire 
lumen extending ^ough the catheter shaft. 

14. (previously presented) The catheter of claim 13» further comprising an optical 
fiber in the catheter shaft for delivering light to the target tissue, the optical fiber 
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having a distal end terminating in a difiuser within the light treatment zone, 
wherein the optical fiber is disposed within the guidewire lumen. 

15. (previously presented) The catheter of claim 13> further comprising a rapid 
exchange guidewire port formed in the guidewire lumen and catheter shaft at the 
distal end of the catheter shaft. 

16. (currently amended) The catheter of claim IS, wherein the rapid exchange 
guidewire port is positioned adjacent and proximal to the occlusion balloon. 

17. (previously presented) The catheter of claim 15, wherein the rapid exchange 
guidewire port is positioned distal to the light treatment zone. 

1 8. (previously presented) The catheter of claim 1 , further comprising a centering 
balloon through which light can be transmitted, the centering balloon positioned 
over the light treatment zone. 

19. (previously presented) The catheter of claim 18, wherein the inflation lumen is in 
fluid communication with the centering balloon and delivers fluid for inflating the 
centering balloon, 

20. (previously presented) The catheter of claim 1, further comprising an angioplasty 
balloon through which light can be transmitted, the angioplasty balloon positioned 
over the light treatment zone. 

21 . (currently amended) The catheter of claim 1, wherein the occlusion balloon is 
distal to the light treatment zone. 
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22. (currently amended) The catheter of claim 1, wherein the occlusion balloon is 
proximal to the light treatment zone. 

23- (cmrently amended) Hie catheter of claim 22, further comprising: 

a. a guidewire lumen extending through the catheter shaft; and 

b, a perfusion port formed in the guidewire lumen and catheter shaft 
proximal to the occlusion balloon to provide a bypass channel for 
allowing fluid in the hollow body organ to pass through the guidewire 
channel to the distal end of the catheter shaft when the occlusion balloon 
is inflated. 

24. (previously presented) The catheter of claim 1, wherein the catheter shaft further 
comprises a narrowing transition adjacent to the light treatment zone, the 
narrowing transition reduciixg the diameter of the catheter shaft along the light 
treatment zone. 

25. Oprcviously presented) The catheter of claim 24, wherein the infusion lumen has a 
constricted portion along the light treatment zone. 

26. (previously presented) The catheter of claim 24» wherein the infusion lumen 
terminates at an infusion port formed along the transition of the catheter shaft. 

27. (currently amended) A light delivery catheter for inserting into a blood vessel 
having a vascular wall and exposmg the vascular wall to light, the catheter 
comprising: 
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a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the blood vessel udien in use and a distal end which is inserted 
into the blood vessel when in use, the distal end having a light treatment 
zone through which light can be transmitted; 

b. an optical fiber in the catheter shaft for delivering light from a light 
source at the proximal end of the catheter shaft to the light treatment 
zone, the optical fiber having a distal end terminating in a diffiiser within 
the light treatment zone; 

c. an occlusion balloon positioned on the distal end of the catheter shaft 
proximal to the light treatment zone; 

d. an inflation lumen in the catheter shaft and in fluid communication vrith 
the occlusion balloon for delivering fluid from an inflation fluid source 
at the proximal end of the catheter shaft to inflate the occlusion balloon; 

e. an infusion lumen in the catheter shaft for delivering infusion fluid from 
an infusion fluid source at the proximal end of the catheter shaft to the 
blood vessel; and 

f. a plurality of infusion ports formed in the catheter shaft and infusion 
lumen through which infusion fluid can be delivered into the blood 
vessel, wherein the plurality of infusion ports are radially distributed 
about the circumference of the light treatment zone and longitudinally 
distributed along the length of the light treatment zone. 

2415365.1 10 



PAGE 1 1/24 ' RCVD AT m06 2:46: 1 7 PM [Eastern Daylight Tim^^ 



08/09/06 WED 13:49 FAX 314 259 2020 



BRYAN CAVE 



@012 



28. (currently amended) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the catheter 
comprising: 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ when in use, the distal end having a light treatment 
zone through which light can be transmitted; 

b. a light delivery optical fiber in the catheter shaft for delivering light 
fiiom a light source at the proximal end of the catheter shaft to the light 
treatment zone, the optical fiber having a distal end terminating in the 
light treatment zone; and 

c. a light detection optical fiber in the catheter shaft for detecting light 
emitted by the light delivery optical fiber and transmitting the detected 
light to the proximal end of the catheter shaft, the light detection optical 
fiber having a distal end terminating in the light treatment zone; 

d. a fluorescent material incorporated into the distal end of the catheter 
shaft to provide a fluorescent emission when exposed to light emitted 
fix^m the light delivery optical fiber, whereby the fluorescent emission 
can be transmitted to the proximal end of the light detection optical fiber 
to monitor light delivery: 
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e. an occlusion balloon positioned on the distal end of the catheter shaft 
adjacent to the Keht treatment zone: 

f. an inflation lumen in the catheter shaft and in fluid cnmrnnniration with 
the occlusion balloon for d elfverinp; Quid from a n inflation fluid source 
at the proximal end of the catheter shaft to the occlusion balloon; 

an infusion lumen in the catheter shaft for deUverin g infusion fluid from 
an infusion fluid source at the Proximal end of th e catheter shaft to the 

light treatment zone: and 

h. a plurality of infusion ports formed on the light treatment zone and in 
fluid cnmim mication w ith the inf usion lumen for delivering iTifugsipf^ 
fluid to the hollow body organ, herein the plurality of infusion ports 
are radially distributed about the circumference of the catheter shaft at 
the lipr^t tr eatment zone and Inng i tudinallv distributed alonp the lenpth 
of the light treatment zone. 

29. (previously presented) The catheter of claim 2g» wherein the light delivery 
optical fiber comprises a diffiiser tip at the distal end* 

30. (previously presented) The catheter of claim 28, wherein the light detection 
optical fiber comprises a difiiiser tip at the distal end. 

31. (cancelled) 
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32. (currently amended) The catheter of claim 23. wherein the light detection 
optical fiber has a proximal end vMch remains outside of the body organ when 
the catheter is in vtx and \\iierein the fluorescent emission has an associated 
fluorescent wavelength, the catheter further comprising a wavelength selective 
optical element at the proximal end of the light detection optical fiber to separate 
the fluorescent emission. 

33. (previously presented) The catheter of claim 32, wherein the wavelength 
selective optical element is a narrowband fdter that passes the fluorescent 
wavelength and rejects extraneous wavelengths. 

34. (currently amended) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the catheter 
con^>rising: 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ when in use, the distal end having a light treatment 
zone tiirough which light can be transmitted; 

b. an optical fiber in the catheter shaft for delivering light fi'om a lig^ 
source at the proximal end of the catheter shaft to the light treatment 
zone, the optical fiber having a distal end terminating the light treatment 
zone; 
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c. a fluorescent material incorporated into the distal end of the catheter 
shaft to provide a fluorescent emission ^vhen exposed to light emitted 
from the optical fiber, whereby the fluorescent emission can propagate 
back to the proximal end of the optical fiber to allow monitoring of light 
deliveryr; 

d. an occlusion balloon positioned on the distal end of the catheter shaft 
adjacent to the light treatment zone: 

e. an inflatin n lumen in the catheter shaft and in fluid communication with 
the occlusion balloon for delivering fluid from an inflation fluid source 
at the prnvimfll end of the Catheter shaft to the occlusion balloon: 

f infiwi on him en in the catheter shaft for delive rinp ; infiiftion fluid fiom 

an infusion fluid source at the proximal end of the catheter shaft to the 
light treatment zone; and 

g. a pluralitv of infusion ports formed on the light treatment zone and in 
fluid cninmunication with the infusion limicn for delivering infiismn 
fluid to the hollow b ody organ, wherein the olur aUtv of infusion ports 
are radiallv distributed about the circumference of the catheter shaft at 
the light treatment zone and longitudinally distributed along the length 
of the light treatment zone, 

35. (currently amended) The catheter of claim 34_^> wherein the optical fiber has a 
proximal end which remains outside of the body organ ^^en the catheter is in use 
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and wherein the fluorescent emission has an associated fluorescent wavelength, 
the catheter further comprising a wavelength selective optical element at the 
proximal end of the light detection optical fiber to separate the fluorescent 
wavelength. 

36, (currently amended) The catheter of claim 35 ^4, wherein the light dotoction 
wavelengt h selective o ptical element is comprise a dichroic beam splitter. 

37. (previously presented) A light delivery catheter for inserting into a hollow body 

organ having target tissue and exposing the target tissue to light, the catheter 
comprising: 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ when in use, the distal end having a light treatment 
zone through which hght can be transmitted, the catheter shaft having a 
variable diameter which forms a narrowing transition portion adjacent to 
the light treatment 2one, the transition portion reducing the diameter of 
the catheter shaft along the light treatment zone; 

b. a light guide in the catheter shaft for transmitting light from a light 
source at the proximal end of the catheter shaft to the li^t treatment 
zone; 

c. an inftision lumen in the catheter shaft for delivering infusion fluid from 
an infusion fluid source at the proximal end of the catheter shaft to the 
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hollow body organ, the infusion lumen having a variable diameter, 
wherein the diameter of the infusion lumen decreases at the transition 
portion of the catheter shaft; and 

d. one or more infusion ports formed in the catheter shaft and in fluid 
communication with the infusion lumen through which infusion fluid 
can be delivered into the hollow body oi^an. 

38. (previously presented) A light delivery catheter for inserting into a hollow body 
organ having target tissue and exposing the target tissue to light, the catheter 
comprising: 

a. an elongated tubular catheter shaft having a proximal end which remains 
outside of the body organ when in use and a distal end which is inserted 
into the body organ when in use, the distal end having a light treatment 
zone through which light can be transmitted, the catheter shaft having a 
variable diameter which forms a narrowing transition portion adjacent to 
the light treatment zone, the transition portion reducing the diameter of 
the catheter shaft along the light treatment zone; 

b. a light guide in the catheter shaft for transmitting light from a light 
source at the proximal end of the catheter shaft to the light treatment 

zone; 

c. an infusion lumen in the catheter shaft for delivering infusion fluid from 
an infiision fluid source at the proximal end of the catheter shaft to the 
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hollow body organ, the ix]d[usion lumen tenninating a at the transition 
portion of the catheter shaft; and 

d. a plurality of infusion ports formed on or near the transition portion of 
the catheter shaft and in fluid commimication with the infusion lumen 
through which infusion fluid can be delivered into the hollow body 
organ. 

39. (previously presented) The light delivery catheter of claim 38» wherein the 
infusion lumen terminates in an infusion port located on the transition portion of 
the cafheter shaft. 

40. (new) The catheter of claim 28, wherem the occlusion balloon is distal to the 
light treatment zone. 

41. (new) The catheter of claim 28. wherein the occlusion balloon is proximal to the 
lidit treatment zone. 

42. (new) The catheter of claim 34. wherein the occlusion balloon is distal to the 
light treatment zone. 

43. (new) The catheter of claim 34. wherein the occlusion balloon is proximal to the 
light treatment 2one« 

44. (new) The catheter of claim 37. further comprising: 

e. an occlusion balloon positioned on the distal end of the catheter shaft 
proximal to the light treatment zone: and 
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f- an inflatio n lumen in the catheter shaft and in fluid communication with 
the occlusi on balloon for delivering fluid from an inflation fluid source 
at the proximal end of the catheter shaft to the occlusion balloon, 

45. (new) The catheter of clain^ far ther comprising: 

e. an occlusion balloon positioned on the distal end of the catheter shaft 
proximal to the light treatment zone; and 

f. an inflation lumen in the catheter shaft and in fluid communication with 
the occlusion balloon for delivering fluid from an mflation fluid source 
at the py9;^iT nal end of the catheter shaft to the occlusion balloon. 
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